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it. 0, «3-Kt4, $ssKWi=wii*nfc«». 
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i 3. w^coeisi 2cDKet<t^W(ryN^y y ^>rxu, ao#jS, 
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1 7. 8HE«a5^RCD^W^r7^X(±^'J^^^ KT**, 9t*©fBffl 1 

5©7jj£ 0 

18. t9EKSR**-f->r-r»J >tS£SH4£*tf y K75r/ > h-Cfc*. 
8t$©lfiS 1 5 ©TJ&o 

K©ft&£»ffl-r*C£*«i\ 'J *f> K©«ffl7jfl5. 

21.0. >*S8auri**<BBi;*.-it-siitt««*5i'd* 



^ fi5 S 

flr«'i-r >-rr "J V|3t7a- 7 hRtf*©ttffl 

MFSfcli* *Bffl£«£BF£3r^£©BFftfil«^HL/AL 3 3 2 5 9 . C 
A — 4 7 5 4 1 MCA- 4 7 8 5 8 (C <fc T-S3E»$ tifc, £*B»iff 
©3MBK-3^T©ttW£flrTS 8 

-©JBWii, fs^^^f- Kt br©y -try^-izML, ^caaBam^ h 'J 9 X 
-5*u fi^**>rrti7>s$nf#*io i4 iB©i8iB£#r*o £ft&cfa&©a@ 

w©t3ttfelftf£*aflici, ^flafiES. ^(migration) &tf a-ffc©f**M*5ti::fc 
(invasion), »(Zffl)&*<*©»S©igSI*ife(r*e»tt©3BJffltt tnc5»^iz, 

i«?$nri^ii^<, zt\t>\u »flaaffi±©xiiiffltenv h >; ^^^©raja© 
asan-r f- y ?*^©fcB8&©m&&av h y ^xic*j*t-5»»ii, ©$£, 

>L**-> i 7 -r -f (Ruoslahti)<t \ztl^*'< y ti -(Pierschbacher)© Science. 238: 
491(1 987) i;£ tA^nrn* J: oiz % v h 'J 7 * * >/<7Kirfci >r A r g - 
G 1 y-As p3-W£7iJ(i*fT*8Hfi&&iEM t7^-©^i: J: oT{4>fl*£ft.£ 0 
Z©Arg-Cly-As pK?HU, < t(j7T^7o*7>f f h a 



(thrombopondin) . ^■^■r v-r ^ Xosteopontin) SCF, aJSEtti: LT 

<®37-y>, ? = ->sa : 7 i 7-x^>(tenascin)(r^(t6aBsam*ai&r€. 
^ 0 cn£©4fflBM*ffltt©a«tt(:w£-s\ -en^>©^ >^*?Hti. 4*s©»; 

a'<7*r-0»Xi:E8ShtV5, C©»»y.-trr^-7T i »J-©BEjai©> 

T^r-j a»j(;Sia^n/c3a©^y^^-y h , & t sc^/s.) i:s 
3SttiKs^'3©3«&o t S'a -7/<x^«^ i a©j3^yj.- y h©— c*:«iS^, 

/wo ll©»tt* hrt<, :niti:EiiSnt|/; a UA^C, SSLV^ 

fc, W-iti*/- * >'<— r(Sonnenberg)«b© J. Biol. Chem. . 265: 14030- 14038 
(1988)tiEaS*nfcJ:-5C a -^^i— -y hA< 1 JWJ:©^^^^— y h 4:^ 

^u?#i©r, ^©r^-r^tt^ < ^©ti±^^c t^^^tcc 

%^©«g 

B*n^5^7'J--v hlCM-T^o j3. ©T i /ttE^lltia 3 



StCft605S»T(i, *3ft B JIU, a*7^~y K *?ICa, XII a, KlS^Sn 
tz 0 • **OSIHWi:tt»Stifc-f >f-ru >i:Ht4, *© y KKJtr -5 

0 111, PCRr7-fv-<0f^>^TlT^4, 

12311, t h (H) ftC^e*** h (CP) Cfctf*, ?^U^-^h'E 

0511, B 3 F^-fv-frfcT CTfcOSBttfCfctf hh (H> fiCf*^ 
(CP) ©£, , , 0, A^CD, gfl$>tt ? ? 1>*T KfttfT 

rswwKWSSftfcj tit, ±3fc3a^xiia«s?a^(r^ia(r8gftLfc3»5Hia 

r^S.j til, fc hRtf*^** KOjS. CfcC^T, 0 3ICttB^$nTt^E 
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*iit i y»*A**s/yi,**#Stt % , j9, atf£, tutt*. , 
aa^a, osi^8a»mg5(i, te&wtetoffismHSBttac; y # > Ktos^ 



0, , 0i acMi ctnxT, »i£©ef^ii, sagoftso-f >fr>j 

7*j.^^ KDff«£**«LTt^S. 111210.000 O^i^^TijS-y-rJ---/ h 
(0<) (1, feagJB^aa 1 , Wxtl*>»i?(Kajiii)^© OIB0 J. t 8:673-680 

(i989)(csae$ n-ci^ j: o ^-tffites©^<©fi&(D)ass«a/iS(cfe^r, -< >^ 

><?K(D106.000 CD^ffi^nfc-^-YXtiteLT, 210.000 OiS^^ftirS^ 

^r, RcmzfrizmttzT i y^saEJiics^^r, ^ 4 (i. st^^y^rf- 

tc^^S, t»:$nTt>^ft6©5^^J.- y Mi, <H*{fv x y -y is a (Cheresh) 
•i© Celt. 57:59-69 (1989)lcEe^tlTV>-Sct 9 IC, Ofr'JVatT'a- 

* mi, ^ffiwxr = /*iaE?n^L, A&maz0 t i=^mf^titz a 

5. *ffl§(:fe^TEtt5ntt^ iS^a-^ hll, EJiimfil^^iai-CA^ 5 

2-^cDffio-r >f-r y >0<t73.-. y h<o&m±* etft©^-/^-? nest 

h©tWMfcl8SttMG-6 3, Itta^aaSSWAF 1 5 2 3atf, «X.«7';-K 
(Freed) £><D EMB0 J. . 8:2955-2965 (1989)(-i£©$ flTl ^-5 J: -jlCt KOf*Jfit 

©aDttir*it>Tj8. ^^^tTt^it^, MG- 6 3ffl/air*>^T5. A<ML 
tl»40T, Z<DV7ji~y hll, ifc, ^S, t»a-5. 

y 0+t7^-v h, jg f (i, a, t^^d C t fi<t&it>'ht\ZM,to 95.000© 
^>^<^H-C*0, ffl^U^^WXHolzoiann)^© Cel 1. 45:37-46 (1989)*- 
Kttdtl^J:9tC y >^<^l*- ivry-trP'^-VLA-4 ©— SBt Lt, A £0 



tz&3.£fttzay-zfj.— y ht*5. £ 1 lZ7jk£titzJ:-DiZ, y »<^icfcv»T 
II, ifc, 0t t£t£Z. 
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?*y fl^tfios&ttv k *) 9 z#*<d ±o zztw-c 

Arg-Cly-As p « * U ^f - K tlS^t 5 ^ fc*<T* 4, £ • ^W-f 
7f^&^i/a'<7*-0 Science. 238:491 -497 (1987)C£tt$nTl^£ «fc 

ftt><D7Hr/ > Hi, mo®?-? > h tESQSn^frii, +7>ttfi3*<& 
^tiCt^t^i, ;nb©77r> > Hi, ifc, )3, t7*J.-7 hoe^ 

WT5j&«tt*>'<?KTfcSfl>T, 3ft#fi« i:«m-7;;BI 
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t i bodies. A Laboratory Manual. E. 
-c7(Harlow)&C/D. U-V(Lane), => — ;U K • ^"7" 'J - — ><— Bf5E9r„ 
1988. pp. 139-283, 3tC/ll t * - X(Huse) Science. 24 : 1275- 1280(1988) (C 

0 3i:KflJ$nTi^ o #1*1*, 7r.Tr ^t»fi!) Molecular Cloning. 

K-xyij>r-M-/<- (1982) i;c«*nti^J:7tt, &&zt\zmmto 
e*ti, 5. ©Em^fc^rcfc^n-sc t#-c£, at*w^SK*>>-tr^-r 

^-*ffl^T^fiESn»4, 5. ©3- KX«#3- KDNAOSf^KStLTtf 

■^rr-j >&bs£@u -trr*-i±, aian-*- h y ^xfl-fcfc-jtty # > k 
te^-rs. t^L. y K<c*tr*-r >f-r y >©tt#u, ^< v^mzx 

otyD?^*!!?^ 05*_[i, £. ^>f7'J>^li, 0, 
<0J:?tta8OW»:ti, 05*.Jf A r g-Cly-As p K&tf* U ^< 

5< *^r< >-?r y >tr J:0Baa*n-5 y Kxii-e©75r> > h t y ^> 



i. /S, ^*tr* nw^cmfi^nfc-o^ry >^flas3ay-trr^--try 

y >o 

7. m^oiaffl6or ;;i977r^htLt3- Kr«»e-?**c^ 

8. m^smia 7©^^ 

i 2. a$<aa[fi i i cDmacD? ^ KEMfc»»wi='w ry y^xr 

1 4. £• *W-<>f-ry >$-|BSLTt^m/f&CD, »>9, >fyj > 



i 6. Birs2:?*D-7*>rA<, mriEj3 « norr>j >©y #y Ktety py> 

1 7. l«SEKa^RGD^W<7'5 : - h'Xlttf 1 ) KT**, S»^©mffl 1 

18. m^UMtiM y >te^SBtt**tf'J K7 7 r^ > 

ST*ot, ttKi(ctJt»r, **r-r >f/ y >©a»56a«-^tj\ iaaaf* 

t^O«- h UYSCHartley out bred) =eJl^-j h ( f- + -^X ■ ')'<-••? 



;i*-.kt::iO— l4BfBJK*3fc-?T, 3 >7 U > httl-fiESi /Co RNAIi, 
zn'iOWrU&fcejA^^-^x r-£n, mRNAIi^r^ h by -v ?mRNA 

^ 7 (dT) t/l/o-^*7^ifiUtfi»!!Sn/; 0 .2-5ugOmRNAtl, 20 

^ — 40tf 1 cr>£E££*IZiil^T, ^&a— - v>X£ifoJ3^ 4 JlXO U '<-X h y > 

K KHO200J--? H:J:5«aEftfflt»bn/;cDNA^fiE(0»StLr 

V JHV^nfc. |--5<i lOfiSftcDNA^, ^ U / 7 — -tf JSfftSlC ( P C R) 

©»StOTffll^nfc B PCRIi, 25-200 u 1 ©SlC^*Ctei,^TtT*5n/Co 
ttSc DNAHfiD^-T, *PC RSlofi, SOmMOKC 1 , tOmMOT ris- 
HC i (25r(;fcV^*CpH 9.0). 1.5 mMOMgC 1 i „ 0. 01«<3-tf^f- >, 0.1 
WOTriton X-100, **0.2 mMCDd ATP, dGTP, dCTPSC^dTTP, 
^Cf(C0.05J.-^ b/u 1 OTaq DNAtfU > 5 — (.i*->f f ? K • Xf-f 
*y * >r ? • U-T ^ a >, ?'J-^5> K, Jffll, XU, 

7ay#\ t^W, "5 ^ X3 > i/>W^A#) 
fcSESCfc^T, 2o6D^U 7 ? 9 K75>f fc, 1 

(x'J 3 >7(Ericorap) , > 7 s -< i7, 27M7:*-/U — T#0 tr*H*T95'CT 4 

?>fafiDJtt$n, *n*^307-r ?^©PCR(::tt;*n<5o «*ir-r?/n*. 95*C45 

», 53*C45t*&tf72*C I 7>A^tt<5„ *»*-T ? *<Pfr* IC. 3**4ti, 10# 

|B)72-Cr^$tl*o 

fc„ ^Shf* X<0757/ > h*£JfiUfcfilE»tt, l.5»©ffiSKBJKT#o 
DNAIi, 7x7 -yu/jr 007 + ;U A IC<fc -Steffi ^fctfCx* ; -^SCFftttT 



PCRt7^7- 
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AK, PCR75-< v-<D»a (degenerate) a^«&£fflWc« * »J 7 ? ? u 

7>->X3./^t«U + a7-' M V-X - -trV^-CtO, £-|££n, h 'J 
f-*f*5*tU Nen-8«*-h')7-y (7*1 ■ ^>--a- • >^7 > K • 
7- 9 U T-(DuPont-New Ingland Nuclear), #X K >, v-frf-a -* * 7*1) 

^aurtus^n/:. ;nio*ay7^7-a#im. Si&*-cKE*iife;£;* 
nfc-f >7-r»J h©*r = y*{3^*fti30T * ;«tteio, ft 

300 7 ? U*t^ KB***/,*. «l'9ffttm4K»*3- KT*7? 
K*C* SAsp-Leu-Tyr-Tyr-Leu-Met-Asp-Leu 
(75-fv-B 1 F) &CFG lu-Gly-Gly-Asp-Ala-I 1 e - 
Me t -G 1 n (7*7-fv-B 2R) T x-/UT 5 «fc -5 *=7*tf W > <* Ufc 0 

EOA:ffl*©3 ' *i3*>»=>ft49? 7 U^f- K"C**>4T i VftP ro-Leu- 
Thr-Asn-Asp-Al a-Gl u-Arg (77-fv-BTE 2F) * 

^]7*7>f^- (B3F) &Cf 2oOi£73iai7 , 7-rv- (B3RaaB4R) 
Gly-GI u-Cys-Val-Cys-Gly-Gln-Cys (B3 ffl«) 

I 1 e-GI y-Leu-Ala-Leu-Leu-Leu-I 1 e- 
Trp-Lys (B 4 ffl#) ©ae«*3- < fft#* nfc*affl«*B» 

liti^n/cPCRIi, h©^S±ffiaiSa^'=>OcDNAtBTE2F/ 

B 3 RSO' B 3 F/B4R©7*7^7 i7 ti:«to THifiS tl/; 0 

BTE 2 F/B 3 R®77^t- • ^<T{±. 1095OIS Lt«?(©Xnc***** 

^^fflL^o ;®fi?ii$siat 4 ffico^awy^-r^- (BTE 3 F) U, C 
(DE^O 3 ' )fc*S(::ifii*V a 1 - Ser-Gl u-Asp-Gl y-Val OS 



^^eaatr-sjz-^^-r-f^ >$n, ccd^^wv- t^^-r^-B 4Rt*fi* 

0 1(4, P C R7"7-Y ttl^c ^^iiy 

-r > > ^5iaTfif>f >«*ttfc. jE^tsir^-r-e- (b i Facf b 3 F) 

>>#W-C*^fc 0 i£73lSj7*7-<v- (B 2 R, B 3 R&tfB 4 R) (i, fflMtt 
DNAm(XStUTl5l l;«k?i:fif>f >$n/c 0 2 •o<Dftm&)JEXft~77<< v-li 

jff. ^eair^ j;-5(c-rif>r >^nfc 0 ^lcot© (BTE2F) ti, a$ii<x 

T»< <k9lC7=-»f>r >£*X, fiEoT. 5S3CD3 K VttBtCfcl^T, »fiOTt>* 

ffl j »077r/>Mi, T£®«t r> tcpBluescript (Xh^f-^- 
t^^^i/? 9 \,*+ K^3KS*(lP?»fl3$n, PCRCD«**^^ 

^^a»i»snfc, £-c<D3' **5ioii^/;3i£*a*»«-r4J:^c, 2.5 j.-^ 

HODNA^'J^-tfl 7-^77/y>h (7a / #) (* J: T d n/Co 
K * 'Wt77 (New England Biolabs) „ t''<'J-, /-f >fH) CJ:^T. 'J > 

ttftsnfc. ft 100- 200 n 80DNA**wr5±ja<osi£:a#tt*^a, Eco 

RV t7u/tf) TCTKr^n, 7->»7Aj!i<J*X7T;-tf »J • 

^f^7t.f'JX, >T>7*-f 7tffl) Tift 'J >»<t$n/:pB 1 
uescript Kffl*ii^.f. 5 >T y-i/ a >li, T 4 DNA'J ^/--tf (^ir 
X5< • -J -7"-^ • h 'J -X) Tl ^IW22'C(C4»^-CrT-9fc. ?Y y-i/a 

>ia^tt(i, 3 > fr-V h7^» S (Escherichia coli)(JM10 9, ?a->r- 



ffiASE^^t^^X i Kti, 77^t^7 • i— 7*U 77*- 7-f i/X -+7 K7 
r/l/7i/7LKB^tf;; o';-^>?, trxa^i-rtfiscatairay), 

— + *fflv»rmssn, 0.3 M©NaOHi:fci»Tatt*n,. 

£fc-b:7T?'JA>S- 4 0 0 (^t^v^t) tfxe>»7^aLtfSIi$ 
n, *^b^-?xt-tf™ '7* T ->'3>2.o i/-^x>i/>y.^yKj. 

t-ff 7 K • Xr-f *y * ><-T;*-y J ^JU • 3-7, 9 *) -7*7 > K, =t-'W;fJti) 
SfJ ('*S) d ATP (77->tA - 3-7, 7-'J>h>«M"A -f y y-f 
ill) ^ffl^TE?l|^$nfc e 

7^77'; ■ x? -x>r 

Bl F/B 2 RSCfBTE 3 F/B 4 R©75-rv ^T(C J; -,TifiE$ n 

f:PCR77/^Kt a C"P) d C T P (Cct o T— »i:7^A3ft, th 
WH8»e*FG-2fr^»4nfcmRNAfr40r7X; KpTZ 1 8R-B 
stXI (Ofl«Dy» U*fl»T*(C««Sn/i7 • DN 

A7-f 7 5 'JS(/t M 3*dT7'7-fAc DNA7-f7"7'J*X7'J -->r-T-5 
fcA07 , a-7tLtffil^n/: 0 75Xi Kt±, CDffligttC/^-< 7 U X 

a->»>^co«»ASiiDNAo-a»i, i>cicataft$ n, i^-^^y? 'j^asflr 

^fcft<:ffll>bn/:, 14CDt6S:L/clS!2Urt^ ^ a->(i, p TZ-Tf; M 

-(7j®«^igar-5 75>r v-«-ffl^rffljaA^E?ii^^^n^o »rUt^^7 

/ KE>lft;S£tl4HIRffli*© 3 ' m4Sfl«©ffl*(±. 3' ^48(l»ffi-r -SE^I 

«t-5u«aafnfc77-f-7-*fflt»T;, 3 ^ >^t>^7jisiTE?n^ 

K ? ; l/7-tfi;J:4M3ktJ t ff7'f y- i' a 7o->Tl 0, 

T 1 1 , T 1 2&C/T 1 4^^»«infc (132) o V£-> tl» ^nfc 3 o©ftgB 7 
pBluescript (-*it*"C ^ 7 7 a - Wfc;* n, WT^fSjr, 

n, 97WU, 2WJL<DSaUTV^^a-^^^»^,n^ (02) « 

0 2 11, S^Xh7f-7-«07 7 7^ltl^, t^t^M. (i'CF 
->IF, 3L, 3NSC/3 Y : ±) c0ffll7>WcDNAEyiia(/t hjS, (^o 



- 5 — 



-I/Tl-Tl 9 : T) ©7c±E?!l£f#* fcfti:ffl^4.n/:7o- >©<4«A<ir; 

$5Pai> k? ? uT--tfmft&cf yy-i/a Xreugatioiom^r, attfu* 

pBluescript ^©F*JSB7 5 7* y > FO^-f Y— •> a >(l«fc ->*C» 
n/;o fflffl$n^«S$iII6eBt4(±^$nTV>i (Hind. Hindfl I: Hinc.HinclI: 
Kpn.Kpnl : Pst.Psti) * BflftSO^lSl&tfttSUfcSl-C^S tiTV> <5„ 1109 

So T 1 8SC5T 1 9(i, 'J (A) mSjSTf*lt LT^fc. »fiPCR77 

Wv-B I F (Bl)s B2R (B2), B3R/F (B3) StfB4R (B4) 
&&lZB t ^7^^-BTE2F (BTE2) S^BTE 3F (BTE3) iZJa 

CHB^&^-y b4>f-7*) > $*t-r^~v h©? 7 U*-^ h'&ffl 

*J\,*:v hafiJ:btlntt*<&©c DNAtB I FSC/B2R (0 1) O^iS^ 
5 0-££tti:£JflW.:PCRIi. fc)350? 7 KO^ffldflfc-y-f X* 

fftiDNA77r> > h*««Lfco 77^^ FDNAK pBluesc 

r i p tt;fc^5^D-->rat=Kw»tSdnft:»^ a»^.;o->ii, «- 

* 2o©KHT*£EW©-5 ft© I o^WTilfASJ^MrL-C^fco -73©E 

S*nfc98T 5 ytt<OfiS*3- KUTl'fc. ftfe;£©E^I±, fch£, ICjtfUT 
53K. thjS, d**LT45«&tf t h j9 1 C*t LT57«©*(3— "Cfc *98T i y 
ft* 3- KITUfc (0 2, ?d->1F) » S^ffl*^** hK^li. Of 
r 'J >j9-*fy^-y h&&E?ilT**S er-X-Ser-Met-X-Asp 
-Asp-Leu Stf G 1 y-Phe-Cl y-Ser-Phe-Va 1 

©E?q©? ft© 1 iif-< >f-r 'J y h 7 t i 'i -©frLW >/<— 
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C©8r«ttEH(i» SEK 2 ocDtefi^O-^ffl^fttfT (B3RSCfB 
4 R, HI, 2ftC/4*#I) , Sr«'iEWC«H«inc>r7-f "7- (BTE 2 F 
T E 3 F) *«'fflLT, P C R tff^ C t tc<t o Tttg;* BT 
E 2F/B 3 Ror^-Tv- "<T*ffl^T, 2o<0H^Sc.DNA4fiSttA<, 
220? 7 KSgKTDftOSBti (02i:iil^B3' ) tB3R77-fT-fc 

©^fflU-ttJ&*-»fc'W7<; ?<<M-i/a y\ZXr>X&y>t\tz (0 2 Hfclt* 3 L 
&tf3N) o Ctt£©7 o-><;:£oTfc£;*n*:17327 7 U*t^ KK?i|(*03 

0 3 ti, th (H) &c**A*.y h (CP) ©0. tztsitZ 7 7 U;*-*- 

atfr * y asasR^uTv^o r s yasssm, t^, ©hm*****, 

3 K>©*2 ? 7 U^"f KOTC 1 3t^=i- KCiotSl,/:. » h©E 

i&ota5ia?ii, S-?fl©««(rA^ ? ? u*^ KX(±r s ;»S^SU^ 
s, ffli^nfct>/<«j vr->^f ah, ^$nfcs-E?!i»cwia'iS i ??i/* 
t vxnr i j atcj;0Mit6^nfco t h ©mj££tt*»te# Ky-r >ic*>- 

*/Hr~, hcDNA7*o-7*IFac;3Y (@2^) lU5t hWtt«MS& 
t*FG- 2^bfH«$tlf;c DNA7-f7 # 7'JcD^;'i-->^ tftftc^o- 
>T1 0©S57>^^«ia$n/iya-y(l ±5fc0ft<0X? M - — >7*f±, 14© 
ttSCLfc»tt^a->^tflctfco 2ocDftS?a-> (T 1 8&tfT 19)11, 

oai$nfc^AS5©E?(iw«sa»Eiffiiii£^i^rf«^$nfc, :n^o^- 

t *>226 3t ^ U^-f K©»Hf?ffl«, 2364? 7 b'G>*-7> • •) -f 8 ^ > 

r • 7u-^ao : ^2.5+otas©3' ^aR«***ti\ ^s + atasomR 



fl!l©^HIR®«^l^<) , #.VlZ*Jl*:y hSiiSJiB£^iacDNA©PCRtwJ: 
0^^»n^E?5©1732? ^ U^-^ K©T5>T / > h^^LT^So sacfe^t, 
E?llft^$n/cffli*/r>^fta&^n$ 577Tiya©^ft, 36H»«*t*<*tt5: 

r i y&E?i(i±94«[si-r*So sat; *>^TE?>lSiS$n^ 1732? 9 u 
^f-K©-?ft, 9i«*<isi— t h js. ©ms»§sn K/-f xcffttrs 9 

nfc577T i J Sk©F*3aB(C*-5 7 ±T©cn^©8Bttli, h ^ 

*w-r*^ i ;^«i(cj;or [ &w$nsift-&, tf/s. ©^w?>^*ti. 106.000 

HtZE?I^^nfc3o©t h i flt7 r a- ? HSOf^a 3 ^/<i© = ^"^ 
^788T = y ffitE3H|©ite{±. a4i:^Sftt^4, 

S4ii. 4 o©fsacfa^^nr^5-< >■? r u ye-*?*.— -* b to$, ©r 
y > h^uri^. BEi;«^snn>* hh^, „ tb/3 t , th^, . 

■>s»)y3 7/<xO;«7*aO'lfi«tt C^myo)©E?Hac; (j3. ) t 

uraeas*nfc©f««E?iA^ ix?7;;93-w>T^^nTi^, * 

J!1©±C, 56©«ffdnfci/Xf-W V(i*T, Stf 120©fft©^Se»fflT i y 6t 

•yh77^7-B!F(Bl), B2R (B2). B3 F/R (B 3) StfB 4 
R ( B 4 ) 4t»»r5fc6i:li»fcta«li, --K-AKS:?t77^/>h©Ti: 

J&-5179T ■ yfflHSS^fflErSo y8. t ffi© t b 8 »j b t ©fWCfaJ — 

Ur I J fift©t£MH, >5i l=itLr47«, £, fC^LT42«, /5 , irJtLr38% 
T*o. fchtf, li, ^ 9 3 ^^'x^iS^yj.-y hl=» LT 4>39«f5l — T 
t hjS t , S, JkOB> &Cf\zy a'tiS *V><x.0-y-7*.~v b&-&TU. 



^Bflte-r-s) ^•i^saBfl&KffliS^^-rs. >s. a<c©«jBHffl«i=*?i*Tio© 
ftff^nfcr i ^tr*<. * J fu^+^^^atcfctt5iir ^ yaw 

Sfc^C'o jS. (i, 2-?©Ar g-Gl y-Aspfi?5t, — Tjti 514-516S 
7;;ai:, ft&^(± 594 - 596ST i JtiHZ^tf* Ctl^©®«(i. -f^f^'J 

77^7-.^7B3F/B4R (0 1 $1) £fflW-:PCRIi. tTOO? 7 
b^f - K©^S-9--< XQ>-9v7*y h£i£4SLfc<, C©7^ry>h©7a-- 

K-r5»AgB^flrT6»o^©7a->sa, t^j3, (r^Ur93«(^-T*S 
T 5 y8E55|*3- K-r*»-^©ffe©7a-:/£-£b/co cn^ti. St»<* 
^ ^, SCf^, ©^rvUt? MStslttTfei, KEJflt t 

b/3 t ill, 80«|5l— T*0> hOfcOtth^, t©*^{i, 91 9<@ 

0 5U, B 3 F7*7^7-OT CT»©ffl«l-t>**7S t H (H) ftOP*^*? 
h (CP) ©£, . . $t RUB. A>«i©, S5t7W? ? U^-f- KSCfT = y 

sse?i©7 7>f y > h^i/ti^o Kts$nf:7 s y&tujRmt. 

*n K>©» 2 ? 7 utf K©Ti:/T^nt^-5, v h ©E?»lc*>a^T{i, 

t h©EMt»Ac«r ; ;tto*A^*nti^. 6H7-;;><:ia,t/T$n 

is • ©E?ft±, Bt^«&$nrv»4SiS:fr'i©fe©r**. 

jg. Ita> ftC/ar ^7a- 7 hfc^t5 

^^^©SrMijff^-r -j hA<fft©(SlHl©-f >f 7" U > t fe) t3HC aifl t C 
C ££lkm? )9, ©fflSaff Ky -f >^^©^7"^ KlCitT 4 Klfil 

W-&M»Lfc« T2S©j3, ©Ifflftaf? KH>A^(07; y tt^^^ KliMH^n, 
ftffift^fcf-* KlitLrffl^fc : BP^, RCSTSTFKNVTYKHR (763- 
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777SS&) &CfYKHREKQKVDLSTDC(774-7S55»&) <, ZOfitlfiL 

(Bimil?Pt*-(f, ^7**- Kti, ttX.f*, Antibodies:A Laboratory Uanual. E. 

-X. 3-^K>77'J>r.A-,{-, U724 CE»$*lT 

^■S«t-?l^ 'J V^-y h (keyhole lyopet) • ^*i/T — >iz<t¥to 

(It£-&£ 3££ (ftin©&A©<*) XI±^^7o-<> F7y a ^'> Kot^-f 
ttj^KJs^T. H:ffiA3nfc 4 fitlUlfllti, 6 8 3 0 (763 - 7775«&t:: 

— Sfc-T£^:/f- Kdtt-f*) RtfB 3 4 1 (774-788£&ffi(Z#i!S-f -S^-r^ K 

^•in^'-K'J 7v-i-A,tiLm^ i>i>t>^ EMBO J. 3:673-680 (1989) 

3-&£fettl=ffll'&tl*:« 2o(0/<>KOffl^<*A<, JEStc^T© S D S - P 
AGElcfc^TS-* 150+o^^h> (Kd) &tf97K d t LTttSt Lfc 0 iSjc 
fcf*TT*li, 2o©'<>Kll, ffi»'<> KfcLT»«U 130KdA>£ 1I6K d 

-»fc©T, cn^©'<> t'Un&$}T3r>->tz 0 2 o©/< > KOlsJ— t2£-f* 

(i, 6 8 3 O&tf 6 8 4 1 ©t£f*©S#(Cj;oT&«£ftfc 0 cn^ijS. CD 

'XfcttftSnfcFC- 2ttfia^^CDSDS-i»ffittSI»ttll. 6 8 4 lttftlCfc 

■*Tfcffiit»£ftfc« 97Kd©'<> K©*a<«ai (^Stc^t) $n, $ t s< 
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(^SisfcttTciiitf 5150 Kd(CitLT130 Kd) tt^ti. 

(±. WXJifcyVisu EUBO J. . 3:673 — 680 (1989)(C£tt$nfc J; -5 tt, 
#»i:*^TJ: < fiI^n/,:^l©(caeor, 6 8 4 l-7of>f>A--t7TO- 
x-7h'J sfcgET? * -f-^ ;a7hr77^i:«J:- 3 tf9Hinr: e 

»Wtt«ti, FG- 2fflflat:t;v-r56aL-C^-5C t^fll^tl^ai , a, „ 
a, , a. . a. a^a, J: oTftUttKSnfc, rV< -r K 

'7*'J ? >a (David cherish) Ph. D„ X ? U » • ? 'j — * 7 ■ T > K • 

fit* i 4 2. i 9cD*u. fiiMHtEieufc. cnt±. ar a<e<o«9tt«iffliB 

A ^ ^ b, EUBO J. . 3: 673-680 U989)IC£«<* Ufc «t •? tt, 

^aco^»(cfc^Ti <a<infc73ffitreeoTtf*5n/; 0 m«ii»«u. 6 8 4 

lf/t/S. KfrXli, ¥^LT^mmf»lc<fcoTKf£;*fU *nfr6l 4 2. 1 

ffittKKffttU 97Kdj8. /<> Kli&SfttCBBiSntt^ofco ^t)0«~**F90 
K d ©<fc 0/h*i*/<> KA<#2ELfc„ ;©/]v*-f X><> Kli:n40«BBi:tf^ 
Tar tt>£#LTl»* 8ltat:t3l<iRS3n5. lEST^e? bsSSLffHZ^ 

OK**snfc*fga»»«(c*»c^r, 3ot^ro'<> kbp^iso Kd(a,) , 97 

Kd(/3.) SCf90Kd(^.) ti. VCa, 14 2.1 9 fit«:(C J: -5ftffitt»«tr?? 

fcifitttfcUTl 4 2. 1 9Ct(*Xti^Ha0Ltt:i:bT^"7^ 
fit»*¥lf LTffl^T, ^Sfi^nfco Cta t 14 2.1 9 tpt#*C <fc* a, ftft^S 



»ntl^:t^LTl^ 0 U^U 6 8 4 1 ffijS. fit*t±2ocO'<> K 
4 12rtj3, ffifrli, J:05S^"<> Kttt*^*, F G - 2 fifli&Kfc^T 2 OCD $ . 
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& 6 t h(H) TAAACACAGCTTTTCTGCTTTACCTGTCCAGGTA6CCTCTGTTTTCATT 

P6H AGTGTAAGTAGTATTTAAAATGTTATACTTCAAGAAAGAAAGACTTTAACG 

P6H CTCGCACAGCAAGAACTGAAACGAATGGGGATTGAACTGCTTTGCCTGTTC 

MGIELLCLF 
B6H GGTGCAGAAACCTGTGAAGACTGCCTGCTTATTGGACCTCAGTGTGCCTGG 

GAETCEDC LL IGPOCAW 
36H ACCCCAGCAAACCTTTTAGCTAAAGGATGTCAATTAAACTTCATCGAAAAC 

TPANL LAKGCQLNF I EN 
B6H CAGAAAAATAGTTCTGACATTGTTCAGATTGCACCTCAAAGCTTGATCCTT 

0 K N S S DIVQIAPQSLIL 
B6H GAGGACTAXCCC5TGGATTTGTATTACCTCATGGACCTCTCCGCCTCCATG 

EDYPVDLYYLMDISASM 
0 5*fr* y KGP) TCCGCCTCCATG 

P6H ATGTCTAAATTAACCAGCAACTTTAGACTGGGCTTCGGATCTTTTGTGGAA 

MSKLTSNFRLGFGSFVE 
B6GP ATGTCTAAATTAACTAGCAACTTTAGACTGGGCTTCGGCTCTTTTGTAGAA 

B6H TGCAGTAGTATTCCATACTTCTGTTTACCTACATTTGGATTCAAGCACATT 

CSSI PYFCLPTFGFKHI 
B6GP TGCAGTAGTATTCCATATATCTGCTTACCTACATTTGGATTCAAGCACATT 

P6H AAAATTTCTGCTAATATTGACACACCCGAAGGTGGATTTGATGCAATTATG 

K I SANI DTPEGGFDAIM 
B6GP AAAATTTCTGCTAATATTGACAACCCTGAAGGTGGATTCGACGCCATTATG 

P6H CTCCTGGTCTTTGTGAGTGATGCTGATTCTCATTTTGGAATGGACAGCAAA 

LLVFVSDADSHFGMDSK 
B6GP CTCCTAGTCTTCGTGAGTGATGCCGATTCTCATTTTGGAATGGACAGCAAA 

P6H AATGAATACTCCATGTCAACTGTCTTGGAATATCCAACAATTGGACAACTC 

NEYSMSTVLEYPT 1 GOL 
B6GP AATGAATACTCCATGTCAACTGTCATGGAATATCCAACAATTGGACAACTC 

M 

P6H GAACAAGTTCATTTATATGAGAATTACGCAAAACTTATTCCTGGAGCTACA 

EOVHLYENYAKLI PGAT 
BBGP GAACAAGTTCCACTATATGAGAATTATGCAAAACTTATTCCTGGAGCCACA 
P 

36H GCTTATGAAGAACTGCGGTCTGAGGTGGAACTGGAAGTATTAGGAGACACT 
fiC( _ n AYEELRSEVELEVLGDT 
06GP GCTTATGAAGAACTGCGGTCTGAGGTGGAGCTGGAAGTATTAGGAGATACA 



FIG. 3A 



TCAGTCTTAATGAAAACTTTCTAACTTATATCTCAAGTTTCTTTTCAAAGC 100 
ATATTCAGCGTTGGTCTTGTAACGCTGAAG6TAATTCATTTTTTAATCGGT 202 



TTTCTATTTCTAGGAAGGAATGATTCACGTACAAGGTGGCTGTGCCTGGGA 304 

FLFLGRNDSRTRWLCLG 

TGTGCTCAGGAGAATTTTACTCATCCATCTGGAGTTGGCGAAAGGTGTGAT ^06 

CAGE N F T HPSGVGERCD 

CCTGTCTCCCAAGTAGAAATACTTAAAAATAAGCCTCTCAGTGTAGGCAGA 508 

PVSQVEI LKNKPLSVGR 

AAGTTGAGACCAGGTGGTGCGCAGACTCTGCAGGTGCATGTCCGCCAGACT 610 

KLRPGGAQTLQVHVROT 1 

GATGACGACCTCAACACAATAAAGGAGCTGGGCTCCGGCCTTTCCAAAGAG 712 

DDDINTI KELGSGLSKE 1 

GACGATGACCTCAACACAATCAAAGAGCTGGGCTCCCTGCTTTCAAAGGAG 63 

L 

AAACCTGTATCCCCTTTTGTGAAAACAACACCAGAAGAAATTGCCAACCCT 814 

KPVSPFVKTTPEE I ANP 1 

AAACCCGTCTCCCCTTTTATGAAAACAACACCAGAGGAAATTGCCAACCCT 165 
M 

TTGCCATTGACAAATGATGCTGAAAGATTCAATGAAATTGTGAAGAATCAG 916 

LPLTNDAERFNE I VKNQ 2 

CTGCCATTGACAAATGATGCTGAAAGATTCAATGAAATTGTGAAGAAACAG 267 

CAAGCTGCTGTGTGTAAGGAAAAAATTGGCTGGCGGAATGACTCCCTCCAC 1018 
QAAVCKEKIGWR N _P" S L H 2 
CAAGCTGCTGTGTGTAAGGAAAAAATTGGCTGGCGGAATGATTCGCTCCAT 369 

1 

CTAGCAGGCATCGTCATTCCTA ATGACGGGCTCTGTCACTTGGACAGCAAG 1 120 
LAG1VI PNDGLCHLDSK 2 
CTGGCAGGCATTGTCATTCCCAACGATGGGCTGTGTCACTTGGACAGCAAG 471 

1 

ATTGATAAACTGGTACAAAACAACGTGTTATTGATCTTCGCTGTAACCCAA 1222 

I DKLVQNNVLL I FAVT0 3 
ATTGATAAAGTGGTACAAAACAATGTGTTACTGATCTTTGCTGTAACCCAA 573 

1 

GTAGGTCTACTTCAGAAGGACTCCGGAAACATTCTCCAGCTGATCATCTCA 132*1 

VGLLQKDSGNILQLI IS 3 
GTGGGGCTACTTCACAAGGACTCTGGAAACATTCTCCAACTGATCATCTCA 675 

H 2 
GAAGGACTCAACTTGTCATTTACAGCCATCTGTAACAACGGTACCCTCTTC 1 <*26 
E G L N L S F T A 1 C N N G T L F 
TTT& 
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B6H CAACACCAAAAGAAATGCTCTCACATGAAAGTGGGAGACACAGCTTCCTTC 
QHPKKCSHMKVGDTASF 

B6GP CCACACCAAAAGAAATGCTTGCACATGAAAGTGGGAGAAACAGCTTCATTC 
P L E 

B6H ATAAAGCCTGTGGGGCTGGGGGATGCCCTGGAATTACTTGTCAGCCCAGAA 
I KPVGLGDALELLVSPE 

P6GP ATAAAGCCTGTGGGGCTGGGGGACACCCTGGAAATCCTTGTCAGCCCAGAA 

T I 

B6H CACGGGAACGGCTCTTTCCAGTGTGGGGTGTGTGCCTGCCACCCTGGCCAC 
H G N G S F OCGVCACHPGH 

B6GP AATGGGAACGGC I CCTACCAGTGTGGGGTGTGTGCCTGTA ACCCAGGCCAC 
NY N 

B6H AAGGAGGCCCCAGATCATCCCTCCTGCAGCGGAAGGGGTGACTGCTACTGT 
KEAPDHPSCSGRGDCYC 

B6GP AAGGAGACCCCAGACCATCCCTCGTGCAGCGGAAGGGGTGACTGCTACTGT 

B6H TGCCAGTGTGACAATTTCTCCTGCGTGAGACACAAAGGGCTGCTCTGCGGA 
C 0 C D NFS CVRHKGLLCG 
B6GP TGCCAGTGTGACAA 1 1 1 1 1 CCTGTGTGAGGCACAAAGGGCTGCTCT6TGGA 

B6H GGCGAGTACTGCAACTGCACCACCAGCACGGACTCCTGCGTCTCTGAAGAT 

G E Y C N C T TSTDSCVSED 
B6GP GGAGAGTACTGCAACTeTATCACCAGCACAGACACCTGCATCTCCGAAGAC 

B6H ACAAACCCTGGAGCCTCAGGACCAADCTGTGAACGATGTCCTACCTGTGGT 

TNPGASGPTCERCPTCG 
B6GP ACGAACCCTGGAGCCTCGGGACCCACCTGTGAACGATGTCCTACCTGTAGT 

B6H GGCCAAGCCGGAGAAGAATGTGTGGACAAGTGCAAACTAGCTGGTGCGACC 
GOAGEECVDKCKLAGAT 

B6GP GGTCAGCCTGGAGAAGAATGTGTGGACAAATGCAAACTAGCAGGTGTGACC 
P V 

B6H CAAGGAGAAAATGAATGTTTAATTACATTCCTAATAACTACAGATAATGAG 
QGENECLITFllTTDNE 

B6GP CAAGGAGAAAATGAATGTCTTATTACATTCCTAATAAGTACAGATAATGAG 

B6H AACATTCCCATGATCATGTTAGGGGTTTCCCTGGCTACTCTTCTCATCGGG 

NIPMIMLGVSLATLLIG 
B6GP AATATTCCTATGATCATGTTGGGGGTTTCACTGGCTA 

B6H GAAGTTGCCAAATTTGAAGCAGAACGATCAAAAGCCAAGTGGCAAACGGGA 
EVAKFEAERSKAKWQTG 

B6H AAACACAGGGAAAAACAAAAGGTAGACCTTTCCACAGATTGCTAGAACTAC 
KHREKQKVDLSTDC 



FIG. 3C 
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AGCGTGACTGTGAATATCCCACACTGCGAGAGAAGAAGCAGGCACATTATC 1528 
SVTVNIPHCERRSRHII 434 

AATGTGACTGTGAGTATACCAAACTGTGAGAGAAAAAGCAGGCATGTTATC 879 
N S N K V 293 

TGCAACTGCGACTGTCAGAAAGAAGTGGAAGTGAACAGCTCCAAATGTCAC 1630 
CNCDCQKEVEV N '$ S K C H 4 

TGCAGCTGCGATTGTCAGAAAGAAGTGGAAGTGAACAGCICCAAATGCCAC 981_ 
S 

ATGGGGCCTCGCTGTGAGTGTGGCGAGGACATGCTGAGCACAGATTCCTGC 1732 
MGPRCECGEDMLSTDSC 502 

ATGGGCCCTCACTGCGAGTGTGGTGAGGACACGCTGAGCACAGATTCCTGC 1083 

H 361 

GGGCAGTGTATCTGCCACTTGTCTCCCTATGGAAACATTTATGGACCTTAT 1834 
GQCICHLSPYGNIYG P Y 

GGGCAGTGCATCTGCCACTTGTCTCCCTATGGAAACATTTATGGACCTTAC 1185 3 

GGTAACGGCGACTGTGACTGTGGTGAATGTGTGTGCAGGAGCGGCTGGACT 1936 
GNGDCDCGECVCRSG W T _ 

GATAACGGAGACTGTGAATGTGGGGAATGCGTGTGCAGGA6TGGTTGGACC 1287 
D E 4 

GGAGTGCTCTGCAGCGGGCGCGGGGACTGTGTTTGTGGCAAGTGTGTTTGC 2038^ 
GVLCSGRGDCVCGKCVC f 

GGCACGCTCTGCAGCGGGCGCGGGGACTGCGTCTGTGGCAAGTGTGTCTGC 1389 

GACCCCTGTAACTCTAAACGGAGCTGCATTGAGTGCCACCTGTCAGCAGCT 2140 

DPCNSKRSC I ECHLSAA 
GACCCCTGTAACTCTAAACGGAGCTGCATTGAATGCCACCTGTCTGCAGAT 1491 

S D 
ATCAGTGAAGAAGAAGATTTCTCAAAGGATGGTTCTGTTTCCTGCTCTCTG 2242 

ISEEEDFSKDGSVSCSL 7 
ATCAGCAAAGAAGCAGATTTCTCAAAGGATAGTTCTGTTTCCTGCTCCCTG 1593 

K A S 
GGGAAAACCATCATTCACAGCATCAATGAAAAAGATTGTCCGAAGCCTCCA 23*»M 

GKTI IHSINEKDCPKPP 
GGAAAAACCATCATTCACAACATCAGTGAAAAAGACTGCCCCAAACCTCCA 1695 

GTTGTCCTACTGTGCATCTGGAAGCTACTGGTGTCATTTCATGATCGTAAA 2^*46 
VVLLCIWKLLVSFHDRK 

1732_ 

ACCAATCCACTCTACAGAGGATCCACAAGTACTTTTAAAAATGTAACTTAT 2548 

TNPLYRGSTSTFKNVTY 7 
TTTATGCATAAAAAAAGTCTGTTTCACTGATATGAAATGTTAATG 2644 
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